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(54) DNA F FRAGMENT CODING FOR REGUCALCIN 

(57)Abstract: 

PURPOSE: To provide a DNA fragment coding for 
regucalcin derived from a hepatocellular cytoplasm and 
fulfilling the role as a control factor in a intracellular 
informational transmitting system with Ca2+ and mass- 
producing the regucalcin useful as a reagent for 
research and a clinical testing agent. 
CONSTITUTION: This new DNA fragment coding for 
regucalcin derived from a hepatocellular cytoplasm is 
expressed by an amino acid sequence represented by 
the formula. The DNA fragment is obtained by extracting 
a liver from a Wistar strain male rat, recovering an 
mRNA according to a guanidinium thiocyanate method, 
passing, the resultant recovered mRNA through an oligo Uu « 
(dT) cellulosic column, separating the mRNA, reacting a 
reverse transcriptase therewith, synthesizing a cDNA, 
then preparing a cDNA library according to a 
conventional method, screening the prepared library with 
an antiregucalcin antibody, recovering a DNA from a 
positive clone and treating the obtained DNA with a 

restriction enzyme. Thereby, the regucalcin can be mass-produced by a transformant 
containing the DNA fragment. 
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(54) [$89i«£*W l/*a*^>t3-HT5DNA(ffr 



(57) [gift] 

DNAW, 3*DNA|fffrSr^*-f*la||*.{*:DNA 



(2) 

1 

t<DTfc5IS*iS 1 m®<r>D N AWrM". 

[»*«3] tt*«lJE«<7)DNA»r>T-«:#«-*-Sa 
&X.ftDNA„ 

[IS*JS4] If#5lSE«<0DNA»Jt$r£W1-6il 

10 

[0 00 1 ] 

N Aaosa»*x.*D N A 4r#*rl-S JBK*b 
[0 0 0 2] 

[ffi*oa«] ca ! ' tisana«<ign«s«)±/iia:iiiii 

[0 0 0 3] fi£jfE, C a 2 * U >*^LT^ 20 

*©tStt{fc£««$-t!:6«fllH:*l "bftTWc, 
[0 0 0 4] rftfcttU l^:¥a#/U*->li?y hfff^ffl 

=¥^7i^>f;U:fe7J/i^v^ y ^liJWeOIWte* 

OC a 2 ' fe-&S»«4. 19X10 S M"' Sr^U 6~ 
7<@(75iii|lfattCa 2 ' ft^-ajffitftfe, a-^y^^^ 

«a* 3 4 %£tr. I'^awvcc a 2 ' t*m&irz> 

1-5, u=¥^*/wf->l±C a 2 ' (ci^fifSiwgl^ 30 
©JSttftSrWUL-Cv^ifcasftbttTfeO, Ca" Id 

^6„ $f>K, HJfifk$*ff»$l$|£:^T»ilWflart<Z> 
U^A/l^VfcOjfeJ^ t t^ikff 

[0 0 0 5] 

19, -fT'lif^i: LTffiflRSih/Tl^SaA^v'a 'J >t 40 

fc. 

[0 0 0 6] tfco-Ofc&I^WBtfjIi, \s*?n.U)V=f-l/<r> 

«fc <9 - t tc$>5 0 

[0 0 0 7] 50 



#H¥7-1 2 3 9 8 5 

2 

[0 0 0 8] ttet>h*&W\*. \s*fa.1u\>*3->*= — 

a, s^^m^x.^DNA^w-r^^Kte^ftiWfla 

[0 0 0 9] **«©DNA*)j-|l, WxLtfite^mtfc 

[0 0 10] -f^h>t>7 y h©Jffito»kmRNA&MH 
U cDNA7-f^7y-SrfP»ti. ZtlZftm^y- 

±ffimx'%mmtz> 0 mhtitzm&m 

^y-^v-^U Bte*-o>a»c,cDNA«rtttitt-*L 
li'<fct\, fckhfc cDNAli, ->-^^^1McJ; ip^S 

[0 0 1 1] ffttlCfi, fc©*D< L-CDNAWtf^fESi 
1-6. *1\ 7yh*»5>mRNAS:ttUt5. 7 y Hi 

mu x-j-a. rix$\ 7xy-^ttttti 

»JmRNA*^#P}tv6„ 

[0 0 12] fttntmRN A?rilS t LT> i£&¥S£ 
*«rfflV\ l*i©cDNA^f5„ w©-*«c 
DNA&fcrfcftglMt LT. DNAxKy / 5— «J 
Z*iOcDNA*j|5:im5. 

[0 0 1 3] ZL#f|c7>DNAIi, 7r-^V7-^ 
^£*fl§g^|g&$-^ ig*1-6„ IS* 

* > c D N A Wife 7° 7 - ? £ m 6 r. ir fl* T' t 
60 

[0 0 14] ^ro»tt7*9-^«:*(iL, ^vl^-7r 

DNAifr^ttSaftiftDNA (7"77?K) £ 

y ^*T7°u- HcfitKL, T>t°->y ^»t*=>a=- 
SrWii-Jxtf, *»W©DNAWrfr*a#J-aajft*.fc 

[0015] z<r>£?\zLxmiRZtiizM9tiimftmitk 

i<, #btlfcftiiDNA^t,«P^roDNAi^5r 
[0 0 16] A»< tT#e>tl5*l8MDNAWfJt©lfiS 

ia?'Jt>Sftic x <o *^i-6 r 1 755 T-t 6„ ia?'j§-^- 2 IC 
i^ft^i-67^y Kie^ii sr . ia?ijs-^- 3 • cni&m 



(3) 



<0-SPSr^-t-5^t^T?#5. 4fc, rcD&gE£iJt- 

^Sga?l)fc5l/M±^<75-aJ*^n-yi LtmRNAW 
S*. cDNA<D#8if£fT? w<tt>T'££ 0 4fc. H*n 

3. **9iDNA»r>i-*f8m3-ti\ l^^7J/U^>££ 

±EW«Wte»ft:iRBiaxiiSSkDNAWfK- 10 

S„ 

[0 0 17] 

IIBW«Sft*l *3SW«a**.ffDNA*rfilWr*»» 
[0018] 20 

[0019] HJgffl 1 

e>Jrf«£«fflu trr-v-y-H v?-±~>t*- b® 

(4M^7-v'=|>Aft->7^-h 1 2 5dl^iyR 30 
•7" h y 17 A ( P H7. 0) , 0. 5%-y-yU3^>yU, 0. 1 

f y7'>7* = — /W«»T»ttJU, 4°C, 10, 00 
o x g T-2 o#iS.C>Lfc. *Sfd>f y^n^v-yv^q 
X., -2 0tT-J»EU RNAfritBS-ttfc. 0lRUfc 
a*tt5*c9vw f n # h ffig Lfc 0 . 5 % Kt* 
^SfiK-r-hy £ix&*y=f (dT) 

-feyUn-7#;?Atci§U 4°y (A) +RNA^SL 
feo 40 

[0 0 2 0] (cDNA7^77y-«ff» ff^Lfc 
#y (A) +RNA (5 At g) I' 5 0 u n i tOMol 
oney— Murine L e u k em i a 

fe^sisftd-y^ (dT) „ 7-7^ ^-y >#-&sajn 

U l*«cDNA^-a-^Lfc„ ££>fc£lSLfcl#«| 
cDNAIC^fligy*^^ UT-ifHirDNA/-Ky t<7 
— eiSrSSJPU 2*|cDNA^f)iLfc. ItiCE 
c_oR IT^^-^JPL, )OloI . Eco Rlf 
IftLty/-^^^- Uzapi I) tig^ 
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4 

7-^->7-^y^LcDNA7^77!J-ro77 
Lfc. 

[002 1] (U^aA^fy c DNA^n->©S 
g) 7yHf»cDNA7^/7y-077-^lX 

Lfc„ 4 2tt'3l$P f |^^ i ^-Mti > 7V- 
1 OmM'f' 77°n fcVl^^ 0 — D — 77 7 7 h-> K"CA3: 
SLfc= ho-t/uo-^RSr©*, 3 7lCf3W'l' 
y*^-Hf: 0 =. hP-feyuo-7,^|i7'Ds/^y7* 
Lfc&, ttL^jbA^VplJ-^jfafl! (X 2 0 0) b& 

^-Hfc. (0. 3 5mM=hu7*/U 

— X h 7 7* U 7 A, 0. 4mM5-7'n^--4-7nn- 
3-<i'K!)A*^7i-h) l:8L»fiS*. u=¥=. 
7J/^V cDNA|ft77-^ ^|5lSL7c 0 
[0 0 2 2] (7*7 7.5 K^<7^— ^CD-y-7'7 a— 
7*) 77-^^-lZAPI I IS, ^Wgej^lCT* 
77 $ K-<7 ^-ffcip Bluescript <D^£ 
E*iJ«r£*, 1ZAP1 l|:^o-=^$iifc^a 
MfyOc DNA^Iirrop Bluescript 
{-}fA$^TV\5 0 pBluescr ip t <75iS| 

xv^ 0 -twT'i^5SL7c7°7-^ <t 19 yT-vzmm 

U R4 0 8^ , -7 7 -^t irt>K*/l§®SURE 
KJSftS*, U-^TJ/Pf-^CDc DNAt&r/t£^ti>p B 
1 u e s c r i p t £:AJjgjgrtT'^Jc$-t!\ ^,w<~-7 

7-^«^»IMl:»lii$*t. :?)77-^ 
'cellars UREIiJSiteS*, u*^U;i<=f-^<D 
cDNABrtffcW-fST'y*? Kt LT|lrt-C*»*-tt- 
fc„ Z<DM§M& 5 0 ai g/mlTVf ->!J y^(OL B 

[0 0 2 3] (cDNA^>^-hro«ISE3flJi7)ft^) 
Sequenase -777^ (US Biochemi 
ca lttK) ^ffl^TcDNA^yf - h «£1&SE?IJ 
£fctLfc 0 f^t,77^? KDNA£E_c_oR I X 

jpx.z=— y y^Lfc. :ni; ls sdcTP, 0. im 

DTT, S e q u e n a s e m&mWi&mU 4 
#*fid d ATP, ddGTP, ddTTP, 
ddCTPSrJp*., 3 7t5^1'* a '<-Mfe. 

7-y^^7 7^-^^f/ c iv^, jfiSEyijsris^aofc. e 

?|J#^3 \z c DNA'f v-y— H©±ittSE?iJSr*-t-. 
5' ifcMfrb8 0mB\ZfflmM1t{3=t K>ATGOAi>^ 
fetl, 9 7 7~9 7 9S@l:»&3 K7TAA^t,n 

St^l+2 9 9f@»75 /^Sr=i- K-TSi btfitofr^ 



(4) ftfflW- 7- 1 2 3 9 8 5 

5 6 

btf3l$lXi^^3.*^vro^l:l±3 3, 3 8 8"? *3%;S-1OO0, 11. 0%). 
fcofc. ^OfcttfcSLfcU^a^^fcSDSzK!) [0 0 2 4] 

gfi?i|liEMB L-^G e n b a n kWf-i'^-^ICli ffi?lJC0fi$ : 2 9 9 

^-Vy, 13. 3 % ; i7/Hr'>T>- D 2 8 K, 16. * 
EH : 

Met Ser Ser lie Lys He Glu Cys Val Leu Arg Glu Asn Tyr Arg Cys 

5 10 15 

Gly Glu Ser Pro Val Trp Glu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 25 30 

Asp He Pro Ser Lys Thr Val Cys Arg Trp Asp Ser He Ser Asn Arg 

35 40 45 

Val Gin Arg Val Gly Val Asp Ala Pro Val Ser Ser Val Ala Leu Arg 

50 55 60 

Gin Ser Gly Gly Tyl Val Ala Thr He Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

Asn Trp Glu Asp Gin Ser Val Phe He Leu Ala Met Val Asp Glu Asp 

85 90 95 

Lys Lys Asn Asn Arg Phe Asn Asp Gly Lys Val Asp Pro Ala Gly Arg 

100 105 110 

Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Glu 

115 120 125 

Arg His Gin Gly Ser Leu Tyr Ser Leu Phe Pro Asp His Ser Val Lys 

130 135 140 

Lys Tyr Phe Asn Gly Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 150 155 160 

Asp His Lys He Phe Tyr Tyr He Asp Ser Leu Ser Tyr Thr Val Asp 

165 170 175 

Ala Phe Asp Tyr Asp Leu Pro Thr Gly Gin He Ser Asn Arg Arg Thr 

180 185 190 

Val Tyr Lys Met Glu Lys Asp Glu Gin He Pro Asp Gly Met Cys He 

195 200 205 

Asp Val Glu Gly Lys Leu Trp Val Ala Cys Tyr Asn Gly Gly Arg Val 

210 215 220 

lie Arg Leu Asp Pro Glu Thr Gly Lys Arg Leu Gin Thr Val Lys Leu 
225 230 235 240 

Pro Val Asp Lys Thr Thr Ser Cys Cys Phe Gly Gly Lys Asp Tyr Ser 

245 250 255 

Glu Met Tyr Val Thr Cys Ala Arg Asp Gly Met Ser Ala Glu Gly Leu 

260 265 270 

Leu Arg Gin Pro Asp Ala Gly Asn He Phe Lys He Thr Gly Leu Gly 

275 280 285 

Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 
290 295 
10 0 2 5] mm* : 2 

imm] 50 ii?iJ(Oft£ : 8 9 7 
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EPJ : 

ATGTCTTCCA TCAAGATTGA ATGTGTTTTA AGGGAGAACT ACAGGTGTGG GGAGTCCCCT 
GTGTGGGAGG AGGCATCAAA GTGTCTGCTG TTTGTAGACA TCCCTTCAAA GACTGTCTGC 
CGATGGGATT CGATCAGCAA TCGAGTGCAG CGAGTTGGTG TAGATGCCCC AGTCAGTTCA 
GTGGCACTTC GACAGTCAGG AGGCTATGTT GCCACCATTG GAACCAAGTT CTGTGCTTTG 
AACTGGGAAG ATCAATCAGT ATTTATCCTA GCCATGGTGG ATCAAGATAA GAAAAACAAT 
CGATTCAATG ATGGGAAGGT GGATCCTGCT GGGAGATACT TTGCTGGTAC CATGGCTGAG 
GAAACCGCCC CAGCTGTTCT GGAGCGGCAC CAAGGGTCCT TGTACTCCCT TTTTCCTGAT 
GACAGTGTGA AGAAATACTT TAACCAAGTG GATATCTCCA ATGGTTTGGA TTGGTCCCTG 
GACCATAAAA TCTTCTACTA CATTGACAGC CTGTCCTACA CTGTGGATGC CTTTGACTAT 
GACCTGCCAA CAGGACAGAT TTCCAACCGC AGGACTGTTT ACAAGATGGA AAAAGATGAA 
CAAATCCCAG ATGGAATGTG CATTGATGTT GAGGGGAAGC TTTGGGTGGC CTGTTACAAT 
GGAGGAAGAG TAATTCGCCT AGATCCTGAG ACAGGGAAAA GACTGCAAAC TGTGAAGTTG 
CCTGTTGATA AAACAACTTC ATGCTGCTTT GGAGGGAAGG ATTACTCTGA AATGTACGTG 
ACATGTGCCA GGGATGGGAT GAGCGCCGAA GGTCTTTTGA GGCAGCCTGA TGCTGGTAAC 
ATTTTCAAGA TAACAGGTCT TGGGGTCAAA GGAATTGCTC CATATTCCTA TGCAGGG 
[0 0 2 6] 20Xm<D®.:-*m 
UEHSl . h#nv>- : BMMK 

SE5IJ#*§- : 3 miKDmM :cDNA 

I2?lj<7)fi:$ : 1 2 1 6 jgSR 
mW<D$! : mm & £$5£ : 7 y V 

TGGATGCTGG AGTGTTTCCT TTGTCTTCTA TTTTAAAGAT ATCTTGAAAA AAACCTGTCA 
CTGTCCTTTT CCTGCGACC ATG TCT TCC ATC AAG ATT GAA TGT GTT TTA 
Met Ser Ser He Lys He Glu Cys Val Leu 
5 10 
AGG GAG AAC TAC AGG TGT GGG GAG TCC CCT GTG TGG GAG GAG GCA TCA 
Arg Glu Asn Tyr Arg Cys Gly Glu Ser Pro Val Trp Glu Glu Ala Ser 

15 20 25 

AAG TGT CTG CTG TTT GTA GAC ATC CCT TCA AAG ACT GTC TGC CGA TGG 
Lys Cys Leu Leu Phe Val Asp lie Pro Ser Lys Thr Val Cys Alg Trp 

30 35 40 

GAT TCG ATC AGC AAT CGA GTG CAG CGA GTT GGT GTA GAT GCC CCA GTC 
Asp Ser He Ser Asn Arg Val Gin Arg Val Gly Val Asp Ala Pro Val 

45 50 55 

AGT TCA GTG GCA CTT CGA CAG TCA GGA GGC TAT GTT GCC ACC ATT GGA 
Ser Ser Val Ala Leu Arg Gin Ser Gly Gly Tyr Val Ala Thr He Gly 

60 65 70 

ACC AAG TTC TGT GCT TTG AAC TGG GAA GAT CAA TCA GTA TTT ATC CTA 
Thr Lys Phe Cys Ala Leu Asn Trp Glu Asp Gin Ser Val Phe He Leu 
75 80 85 90 

GCC ATG GTG GAT CAA GAT AAG AAA AAC AAT CGA TTC AAT GAT GGG AAG 
Ala Met Val Asp Glu Asp Lys Lys Asn Asn Arg Phe Asn Asp Gly Lys 

95 100 105 

GTG GAT CCT GCT GGG AGA TAC TTT GCT GGT ACC ATG GCT GAG GAA ACC 
Val Asp Pro Ala Gly Arg Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr 

110 115 120 

GCC CCA GCT GTT CTG GAG CGG CAC CAA GGG TCC TTG TAC TCC CTT TTT 



(6) 7- 1 2 3 9 8 5 

9 10 
Ala Pro Ala Val Leu Glu Arg His Gin Gly Ser Leu Tyr Ser Leu Phe 

125 130 135 

CCT GAT GAC ACT GTG AAG AAA TAC TTT AAC CAA GTG GAT ATC TCC AAT 541 
Pro Asp His Ser Val Lys Lys Tyr Phe Asn Gin Val Asp He Ser Asn 

140 145 150 

GGT TTG GAT TGG TCC CTG GAC CAT AAA ATC TTC TAC TAC ATT GAC AGC 589 
Gly Leu Asp Trp Ser Leu Asp His Lys lie Phe Tyr Tyr He Asp Ser 
155 160 165 170 

CTG TCC TAC ACT GTG GAT GCC TTT GAC TAT GAC CTG CCA ACA GGA CAG 637 
Leu Ser Tyr Thr Val Asp Ala Phe Asp Tyr Asp Leu Pro Thr Gly Gin 

175 180 185 

ATT TCC AAC CGC AGG ACT GTT TAC AAG ATG GAA AAA GAT GAA CAA ATC 685 
He Ser Asn Arg Arg Thr Val Tyr Lys Met Glu Lys Asp Glu Gin lie 

190 195 200 

CCA GAT GGA ATG TGC ATT GAT GTT GAG GGG AAG CTT TGG GTG GCC TGT 733 
Pro Asp Gly Met Cys He Asp Val Glu Gly Lys Leu Trp Val Ala Cys 

205 210 215 

TAC AAT GGA GGA AGA GTA ATT CGC CTA GAT CCT GAG ACA GGG AAA AGA 781 
Tyr Asn Gly Gly Arg Val He Arg Leu Asp Pro Glu Thr Gly Lys Arg 

220 225 230 

CTG CAA ACT GTG AAG TTG CCT GTT GAT AAA ACA ACT TCA TGC TGC TTT 829 
Leu Gin Thr Val Lys Leu Pro Val Asp Lys Thr Thr Ser Cys Cys Phe 
235 240 245 250 

GGA GGG AAG GAT TAC TCT GAA ATG TAC GTG ACA TGT GCC AGG GAT GGG 877 
Gly Gly Lys Asp Tyr Ser Glu Met Tyr Val Thr Cys Ala Arg Asp Gly 

255 260 265 

ATG AGC GCC GAA GGT CTT TTG AGG CAG CCT GAT GCT GGT AAC ATT TTC 925 
Met Ser Ala Glu Gly Leu Leu Arg Gin Pro Asp Ala Gly Asn lie Phe 

270 275 280 

AAG ATA ACA GGT CTT GGG GTC AAA GGA ATT GCT CCA TAT TCC TAT GCA 973 
Lys He Thr Gly Leu Gly Val Lys Gly He Ala Pro Tyr Ser Tyr Ala 

285 290 295 

GGG TAA ACTGCAGCTC TTCCTTGCTG TCAGAAGAAA AAGCTTGAAG ACAACTGAGA 1029 
Gly 

ATTAAACTGC TGCTCTTCCT TGCTGTCAGA AGAAAAAGCT TGAAGACAAC TGAGAATTAA 1089 
GGGAGAGAAA TCAATGAACT TTCATATTGT TTTTTTAATG AGGCAGTGAT ATTGACATGG 1149 
TTAAACTGCT TTAATTTACA CTTTTGATTG GGTGCTGGGG AATAAACCTA AAGCCATGGC 1209 
ATATTAA 1216 



